Previous research has shown that children are exposed to high levels of food marketing in general [18] [19] [20] [21] [22] and that exposure to television advertising is associated with greater preference for unhealthy foods and beverages. 22 However, to our knowledge, only a single study has examined the effect of toy premiums on children's food choices. 23 Results of this study suggest that children choose healthier meal options if toy premiums are only provided with healthier meals. However, the study did not examine actual meal selection or use actual examples of fast-food meals or toys available in the marketplace, and was conducted only with children age 5 years and under. As a result, there is very little evidence on the potential impact of toy premium regulations.
The primary objective of the current study was to examine whether children select healthier food products when these are accompanied by toy premiums offered by fast-food outlets in Ontario, Canada. The study also examined whether the impact of restricting toy premiums to healthier foods varied by gender and age.
METHODS

Overview and design
A between-groups experimental study was conducted with children aged 6-12 years attending a YMCA camp in Ontario. Children were offered four McDonald's Happy Meal ® options as part of the lunch program at the camp: two "healthier" Happy Meal ® options that met the nutritional requirements outlined in the San Francisco "Healthy Food Incentives Ordinance" and two "less healthy" Happy Meal ® options that did not meet the criteria. Under the San Francisco Ordinance, children's meals accompanied by toys must be less than 600 calories with less than 35% of total calories from fat, less than 10% of calories from saturated fat, less than 0.5 g of trans-fat, and less than 640 mg of sodium. 16 In addition, at least 50% of bread products must be whole wheat and the meal must include at least one-half cup of fruit and of vegetables. 16 The two healthier Happy Meal ® options offered in this study met all of the criteria except the 50% of bread products being whole wheat. However, when the nutritional value of the McDonald's ® hamburger bun and wrap are compared to the nutritional value of 100% whole wheat hamburger buns and wraps, the difference in the grams of fibre was relatively minimal (e.g., 1 g of fibre in McDonald's ® hamburger bun compared to 2 g of fibre in a standard commercial 100% whole wheat hamburger bun). 24, 25 Children attending the YMCA camp were randomly assigned to either a control or intervention condition according to week of camp attended. In the control condition, all four meal options were offered with a toy. In the intervention condition, the toy was only offered with the two "healthier" meals. The toy premiums offered to children varied each week according to the toys offered by McDonald's ® restaurants for the study dates. During four of the six study weeks, gender-specific toys were provided, while a genderneutral toy was offered for the other two weeks.
Participants and recruitment
All children attending the YMCA camp in Ontario were invited to participate in the study. Information letters with consent forms written in English were mailed to parents one week prior to the study. The letters informed parents that their child was being invited to participate in research examining food marketing directed at children without revealing the use of toys as the stimuli. In total, 64% of children (n=337) were recruited from the camp over a 6-week period in July and August 2011. Children were randomly assigned to either the control condition or the intervention condition according to week of camp attended so that all children attending camp in the same week were assigned to the same condition. Children attending multiple weeks of camp (13%) only participated in the study their first week of camp. The study received clearance from the Office of Research Ethics, University of Waterloo, and the parents of all study participants provided active permission prior to the study.
Protocol
On the morning of data collection, camp staff read an information letter to participating children introducing the study and what was required to participate in the study. The camp staff then provided children with a lunch meal order form. On the order form, children were asked to include their name, age, gender, and to select one of four Happy Meal ® grilled chicken wrap with a sodium-reduced tortilla, one-half cup of lettuce, Monterey Jack and light cheddar cheese, and sodium-reduced ranch sauce, apple slices with caramel dipping sauce, and a bottle of water.
Order forms were designed according to the experimental condition. In the control condition, all four meal options were offered with a toy premium. A picture of the toy premium was displayed next to each meal option. In the intervention condition, the toy was only offered with the two meal options that met nutritional criteria (options C and D). Intervention menus displayed a picture of the toy premium for options C and D, and indicated "No Toy" for options A and B (please refer to http://davidhammond.ca/downloads/Nutrition%20Study/ for copies of menus and toy information) (Accessed July 9, 2012). Completed order forms were collected by the camp staff, sealed in an envelope, and returned to the research assistants who then purchased meals and toy premiums for consumption during the lunch hour. Training was provided to all camp staff prior to the start of the study. Camp staff were instructed to help children with order forms only as needed.
Measures
Outcome Measure
The proportion of children who ordered the "healthier" Happy Meals ® (options C and D) that met nutritional criteria compared to children who ordered the "less healthy" Happy Meals ® (options A and B) served as the outcome measure.
uate whether randomly assigning different weeks of camp was effective in distributing potential confounders across experimental conditions. Logistic regression models were used to test for differences between study conditions, adjusting for age and gender. The outcome measure in the model was whether or not the child chose the healthier meal option (1) versus the less healthy meal option (0). Two-way interactions between gender and condition and age and condition were also examined. All analyses were conducted in SAS version 9.0 (Cary, NC). Table 1 shows sample characteristics by condition. Overall, 167 children participated in the control condition and 170 children participated in the intervention condition. Age varied by condition, with a greater proportion of older children in the intervention condition (X 2 = 15.0, p=0.02). There were no statistically significant differences between the two conditions by gender.
RESULTS
Sample characteristics
Effect of toy premium on children's food choice
As shown in Figure 1 , the proportion of children who ordered healthier meals was 39.5% in the intervention condition and 19.4% in the control condition. Table 2 shows the results of a logistic regression model examining differences by experimental condition in the proportion of children who ordered a healthier meal, adjusting for age and gender. A significant main effect of condition was found, in which children in the intervention condition were significantly more likely to order a healthier meal compared to children in the control condition (OR=3.19, 95% CI: 1.89-5.40). The children ordering the healthier meal options were also significantly more likely to be female (OR=1.19, 95% CI: 1.14-3.17). Children aged 6 years were more likely to order the healthier meal options than children aged 9-12 years when adjusting for condition. In addition, a significant two-way interaction between condition and gender (X 2 =4.33, p=0.038) was observed: although girls in the intervention condition were more likely to choose the healthier meal options than girls in the control condition, boys had an even greater odds of selecting healthier meals in the intervention condition than girls. Analyses were conducted to test the effect of study week by intervention and control conditions. There was a significant effect by week, however when study week was entered as a covariate in the main regression model, the pattern of findings did not change.
DISCUSSION
To our knowledge, this is the first experimental study to examine the impact of toy premiums on children's fast-food meal choices in Canada. The findings indicate that children are more likely to order healthier fast-food options if a toy is only provided with healthier options. In the current study, children were three times more likely to order the healthier meal options when toys were not offered with meals that failed to meet nutritional criteria.
Pairing toys with healthier meal options had a stronger effect on boys compared to girls. Boys were less likely to order healthier meal options than girls in the control condition, consistent with some research indicating that boys like fatty and sugary foods more than girls and that among adults, males are less likely than females to consider the nutritional content of foods they consume. 26, 27 The findings also suggest that the toys provided in the current study may have been more appealing to boys than girls. The toys accompanying the meals were the same toys offered by McDonalds ® for that particular week. Differences in the proportion of children who selected the healthier meal across intervention weeks suggest that the influence of toy premiums to shift eating habits may depend upon the intrinsic appeal of the particular toy, which may differ across gender.
The results also suggest that children age 6 years were more likely to order the healthier meal than children ages 9-12 years. This is consistent with previous research stating that the diet quality of children tends to decline as they approach adolescence. 26, 27 An alternative explanation specific to this study is that parents discussed meal options with children prior to camp and younger children were more apt to obey parents' requests for them to order a healthier meal option whereas older children did not obey parents' requests.
Strengths and limitations
The sample consisted of children aged 6-12 years attending a YMCA summer camp in the Waterloo Region. This convenience sample of children does not constitute a representative sample and information about the ethnicity/race of the children was not collected; however, children attending the YMCA day camp are drawn from a cross-section of socio-economic strata and ethnic groups within Cambridge, Ontario.
The overall response rate was 64% (proportion of children invited to participate who completed the study). Estimates may be biased by systematic differences between respondents and nonrespondents. In addition, participants in the intervention condition tended to be older than participants in the control condition. However, regression models were adjusted for age when testing the effect of condition. Given that the results suggest toys are less likely to influence the food choices of older children compared to younger children, the data in this analysis may underestimate the effect of toys on children's food choices.
Last, although parents were presented with study information and children may have been instructed by parents to choose the healthier meal option, ultimately the children's meal choices were made without parents being present. Future research should examine the impact of toy premiums on children's fast-food meal choices when parents are present when food is ordered, which may be more consistent with how these decisions are made in practice.
Implications
Reducing the marketing to children of foods and beverages high in fat, sugar and sodium is one of three key priorities identified by the Federal, Provincial and Territorial Framework for Action to Promote Healthy Weights. 28 The current study contributes to the evidence base on food marketing and highlights a potentially effective policy measure for promoting healthier eating. Two California counties are the first jurisdictions in the world to implement such a measure and to regulate toy premiums for the purpose of promoting healthier diets. Future research should examine the impact of this policy on actual food sales and consumption.
McDonald's ® restaurants in Canada and the US recently announced nationwide changes to children's Happy Meals ® . Starting in the fall of 2011, McDonald's ® Canada began testing Happy Meals ® with a default option that includes a small serving of 1% milk fat yogurt and a smaller serving of French fries, in addition to the drink and entrée already offered. 29 Overall, the new default Happy Meal ® in Canada will contain fewer than 500 calories, whereas the previous Happy Meals ® contained more than 570 calories. 29 In the US, McDonald's ® announced plans to add a half-order of apple slices and reduce the French fry serving to a half-order as the default option for all Happy Meals ® starting in January 2012. 29 Customers in the US will be able to request all fries or all apples if desired. The impact of these changes on meal selection and consumption is unknown.
